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ABSTRACT 


Zn  accordaooo  'the  proposed  oujectirss  of  this  research  a study  of 
the  possible  synthesis  of  nitrogen  and  boron  containing  polTosrizable  silicon 
moaoaers  of  the  2-Ro5E:-£|?/31(GIij)Z2j  (where  U is  either  nitrogen  and  ooron 
and  Z is  a hydrolyzable  gro\q>  llldi  cUoro  or  alkosor)  was  undertaken*  Tiro 
nitrogen-containing  silicon  nonooers  iacthyl-£-dimet^laminophenyldichloro8llRne 
and  aetfayl-jj-dijaethylaiaincphesyldiinetho^qnsilaxxi  sere  prepared  by  reacting 
dissthylasdix>phenylllthiijan  irLth  methyltrlchloro-and  methyltrimethoxysllane; 
respectiveJy. 

Various  methods  were  attesqyted  to  prepare  a suitable  boron-containing 
silicon  monomer  without  success*  Incidental  with  these  attempts  it  was  found 
that  £-bron»phenyldlchlcroboron  could  be  prepared  by  disproportionation  of 
trl-^bromophenylboron  and  boron  trichloride.  Sysanetrlcal  organoboron  compounds 
were  prepared  by  reacting  the  suitable  Qrlgnard  reagent  with  boron  triohloiide 
or  trimethyl  borate.  Dl-g-bu'^l-and  di-s-propylbromoboron  were  prepared  by 
reaotijug  the  respective  symmetrical  eompotinds  with  bromine. 

It  was  possible  to  prepare  Qrig.nax<i  reagents  of  methyl-£-bromo- 
phez^ldlphenoiQrsllana  and  methyl-£-bTomoplhenyldl-o-cre8o:^silane.  Only  the 
latter  reagent  proved  to  be  of  use  In  subseqnent  reactions. 

Trlmethylallylsilane  and  trlchloroailane  were  ccndexised,  uiider  the 
activation  of  benzoyl  peroxide,  to  form  trimethyl-i^-trichlorosilylpropysilane. 
Ihider  aimllar  conditions,  trlmeld^lallylsllane  did  not  condense  with 
methyldichlorosllans.  It  is  planned  to  attempt  to  condense  trlchlcronllane 
with  triallyboron  and  di-£-propylallylboron. 


Reference 


vis?  InvOlvod  J.X1  iiixe  ttiinii.ysis  oz 


Orgiinosillcoii  and  organoboron  conipounaB,  ana  some  suggesuzonB  nave  oeen  maae* 
From  the  infrared  spectra  of  the  organoboron  compounds  that  were  prepared  a 
tentative  assignment  of  the  carbon-boron  absorption  frequency  has  been  p^e 
at  1370-1390  cm”l  or  1320-1340  'WirAe  tables  containing  the  new  compounclo 

prepared  during  the  course  of  this  research  are  Included. 
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lOTROSlJCTION 


Tha  results  discussed  berele  were  obtained  under  Contract  No.  17  33  (6l6)-479i 
sdainlstered  by  the  Rubber  and*  Plastics  Branch  Materials  Laboratory,  Vrlght  Air 
SeTalotMAnt  Center.  The  proposed  object  Ire  of  this  research  was  the  prepeu-atlon  of 
organoBllozane  polyaers  containing  polar  groups  in  the  side  chsilns. 

A study  of  the  possible  eyntht-sls  of  nitrogen  and  bcrou-contalnlng  polyacrlzable 
silicon  aonoaers  of  the  type  (where  M Is  either  nitrogen  or  boron 

and  Z is  a hydrolyzable  group  like  chloro  or  alkozy)  was  undertaken.  It  was  hoped 
that  the  well  known,  autual  affinity  of  nitrogen  and  boron  would  rssain  astlre  in 
tha  resulting  orgauosilozane  polyaers  thereby  Increasing  the  attraction  between  siloxane 
chains . 


DISCUSSION 

The  synthesis  of  the  deelred  nitrogen-containing  silicon  aonoaer  was  achiered 
oy  the  reaction  of  aethyltrlchlorosilane  with  j2~^lBB^4ylaainophenylllthiua  to  fora 
aethyl-jj^iaethylaainopbenyldlcblorosilane  (32^) • Methyl-p-dlaethylaninophenyl- 
diaethczysllane  (31^)  slailarly  prepared  by  substituting  aethyltrlmethozysllane 
for  Biithyltrlchlorosllane. 

OHjglCl^  ♦ ^ (C^)2NCgH|^Sl(CHj)Cl2 

OBjSi  (OOHj)^  (CH2)2®CgHj^Il  ^ 

The  prepiuratlon  of  the  desired  borc.n-contalning  silicon  aonoaer  could  not  be 
aohiered  by  elallar  aethods.  The  fi  rst  i^proach  to  this  part  of  the  problea  was  the 
ettaqtted  preparation  of  dlaethyl-j^brcaophenylboron.  It  was  hoped  that  this  coapound 
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would  react  wltk  aa^nesluii  cr  llthluB  to  foTM  Au  actlTe  orcaaoBotalllc  coApouid« 

BCl,  ♦ 2CH^«I  + BrCgH^^HgBr  ^ (CH^>2BCgH^^Br 

S CgHj^Br  4-  Kg  ) BCgH^^KgBr 

(CHj)^  B CgSj^KgBr  + CH^  SiCl,  ^ CCH2)2BCgH^^SUCH^)C:i2 

Two  aethoda  were  tried  to  prepaio  diBethyl-p-broaophenyl'boron , The  first  of  these,  the 
direct  reaction  of  boron  trichloride  with  2 equlTalente  of  B0th.7lsp.gr.esiu*  iodide  and 
1 equiralent  of  p-broBophenylaagneslo*  broiiide,  was  unouccessful . The  only  boron-containing 
coapounds  isolated  were  boron  trichloride  and  trlaethylboron . The  reaction  of  p-broao- 
phenyllithiua,  nethylaagnesiua  iodide  and  aethyl  borate,  and  of  p-broaopheziylllthlua, 
ethylllthlna  and  aethylborate  .id  not  succeed  in  prepeuring  the  desired  co»pound. 

B(OCH  ) -i-  BrCgH|^Ll  =*•  2CH^KgI  ^ (CH^)2B  C^H^Br 

B(OCH-),  + BrCgH^^Li  2C2H^Ll  > (C  B C H Br 

252  64 

As  the  direct  aethcd  did  not  succeed,  it  was  decided  to  try  to  prepare  the  coapcund  in 
two  steps.  The  preparation  cf  aroaatlc  boron  dlhalldes  has  been  described  (l)  and  the 
synthesis  c a-bro*cphenyldlchloroboron  was  aohiered  by  the  reaction  of  di-p-broao- 

phenylaercury  (2)  with  boron  trichloride  in  a sealed  tube. 

(BrCgH^^)2Eg  + BCl.,  ^ BrC^H^BGl,  BrCgH^^HgCl 

j^rosophenyldlchloroboron  (25^)  was  also  prepared  by  the  disproportionation  of  trl-p- 
broBophenylboron  and  boron  trichloride.  This  latter  nethod  is  actually  the  acre  deslr&bla, 
although 

(BrCgH^)^  B ♦ 2BClj ^ 3BrCgHj^BCl2 

the  yield  is  lower,  as  a larger  aaount  of  product  can  be  synthesised  in  a single 
preparation. 
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ScT<»ral  attenpts  were  Bade  to  alkylate  the  j2“^J’oi;opheayldlchloro'boron  with 
uncertain  results.  The  first  of  these  was  the  reaction  of  dichloride  with  two  equiTalents 
of  ethyllithluB . JLlthou^h  the  ethylllthlUB  reacted,  as  eridenced  oy  Color  Test  1 

Br0gE^2Cl2  * 2 (C-H-)2B  C.H^Br 

(3),  the  desired  product  was  not  isolated.  The  reaction  ^Ich  case  closest  to  achlerlniS 
success  was  that  of  ethylescnesiuB  hronide  and  the  dlchloride.  A liquid  distilling  at 
55^/26.0  mi.  was  isolated.  Although  it  was  thought  that  a pure  conpound  hs^  heen  obtained, 
the  elenental  analyslii  aas  not  close  enough  for  a definite  assignBC.it.  Further  coBBent 
will  he  Bade  on  the  difficulties  Inrolred  ir  analyzing  orgsoiohoron  conpcuods  later. 

In  a third  utteBpt  «t  alkylation,  the  dlchloride  was  reacted  with  j^-huty?Bagnesln« 
hroBlde.  The  only  product  isolated  was  trl-^-hutylhoron  (60%).  This  result  suggests 

BrCgH^^BCl^  + 2 jn-Cj^H^MgBi  > 

the  posaihillty  that  the  Inate  character  cf  the  boron  atoB  May  prerent  the  existence 
of  coBpletely  carbon-substitut ec  organoboron  coBpound  where  there  is  gross  unslallarltT' 

In  the  alkyl  and/or  aryl  groups.  Such  unsyiuBetrioal  structure c Bay  be  for*ed  as 
Intemedlates  which  then  rearrange  to  fora  aysnetrical  coBpounds. 

B C^Hj^Br > 2 * (BrCgH^)^ 

An  attempt  was  made  to  forn  the  Boco-drlgnard  reagent  of  trl-jB-broacpheaylboron 
and  the  Orignard  of  dlethyl-jj-broKophenylboron  (?)  without  success. 

As  tb'^88  rarlous  attespts  to  prepare  an  organoboron  cospound  fros  idilch  a Orlgnard 
or  other  act  ire  organoBetaillc  could  be  Bade  did  not  succeed,  other  wethods  for  prexwrlng 
the  desired  organo-boron-sillccn  coapounds  were  sought. 

Frisch  and  Sbrogg  (h)  reported  that  the  Qrlgnard  reagent  of  triBStbyl-jg-broao- 
phenoxysilane  was  prepared  in  an  83)^  yield.  This  suggested  that  by  rerercing  our 
approauih  and  preparing  a Orignard  reagent  of  an  organoslllcon  compound  which  was  polyaerlt- 
able,  and  then  reacting  this  with  an  appropriate  boron  chloride,  perh^s  the  desired  end 
would  be  attained. 

3 
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This  was  Invastleated  hjr  the  following  series  of  reactions: 


- 


BrCgH^MgBr  + CH^  SlCl^  ^ BrCgH^^8l(CHj)Cl2 

BrCjjH^Si(CH^)Cl2  + 2 ja-CpH^OH  ^ 

BrCgH^?M;c«.J--o)-CEL  ♦ Mg  + (CS^),SiCl  ^ S •(CHj)2SlCgHj^Sl(0C^^-a)20l^ 

These  reactions  worked  well  with  the  silicon  ccaponnds  and  aethyl-jQ-trlaethylsllylplMajl- 
dt-^ft-cresoxysllane  was  prepared  In  fair  orerail  yield.  Dl-jj-hutylhroaohoron  (,70$) 
was  prepared  as  outlined  hy  Johnson  and  co-workers  (5)  hy  the  clearage  of  trl-p.-hutylhoror 
with  hroalns. 

3 li-CiWgMsBr  ♦ BCI3  ^ (a-Ci^Hj)3  B 

(^-C^Hq/^B  + Br2  — ) ® 

dl though  trlsethylchloroellane  does  not  react  with  nagneslun  turnings,  dl-jj-hutyl 
hrosobarsn  does.  Thin  result  sererely  Halted  the  usefulness  of  this  approach  as  It 
Increased  the  chance  of  side  reactions  in  a systea  vdxere  aaple  posslbllitlen  already 
existed.  The  products  forned  In  the  reaction  oetween  dt-^-hutylhroaohoron  and  asgneslua 
were  trl-£-hutylhoron  and  dl-ji-hutylhoron  hydride  (?). 

(n-Ci^H^)2  B Br  + Kg  > B + BH  (?) 

A reaction  of  nethyl-jj-hroaophenyldl-o-crier.iysllane,  dl'-a-butylbroaoboron  and  aagnesius 
led  only  to  the  recoTeiy  of  the  cresozysllane  and  foraatlon  of  trl-A-butylboron  and 
di-£-butylbc  rcn  hydr ids . 

Pollovlng  the  lead  of  Socuer  and  Whitaore  (6)  and  research  carried  out  In  this 
laboratory,  the  po8.slbllity  of  condensing  a boron-containing  olefin  with  trlchloro silane 
was  Inrestlgatsd.  In  a model  reaction  trlnethylallyXsllane  and  trlchloro si lame  were 
condsnsed.  Ho  reaction  took  place  uelng  ultrarlclet  Irradiation  but  the  use  of  benzoyl 
peroxide  led  to  the  foraatlon  of  trlaethyl -3~trlchloro8ilyl-n-propylsllane  (hljl).  Under 
eiallar  conditions  no  reaction  took  place  between  trlaethylallylsllane  and  nethyldlchloro'- 
sllano.  (CH3)3SiCH2CE  ■ CH2  ♦ HSICI^  > (CH3)351CHgCH2CH2SlCl.,^ 
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Tri-a-alljfl'boron  and  di-a“Pr®>>yl*ill7ll5oron  (51/^)  were  prepared  by  the  aethods 

outlined  earlier. 

CHg  » CHCH2MjC1  (large  xa)  •»-  B(OCH^)^ ^ (CH^  ■ CHCH2)^B 

3 ^ B 

B + Br2  > (a-C^H^)2  B Br 

(a-C^H^)2B  Br  * - CHCH2MgBr ^ (;^_C^H^)2BCH2CH  - CHg 

It  was  noted  that  the  cleavage  of  trl-^-propylboron  with  broalne  wae  accoaplished  auch 
acre  slowly  than  that  of  tri-ji-hutylboron.  Tula  la  a rereraal  of  the  ease  of  cleavage 
by  acidic  reagents  of  organic  groups  in  organoaetalllc  coapounds  (7),  aisd,  as  such,  is 
worthy  of  further  Investigation.  7he  actual  atteanted  condensation  of  these  unsaturateu 
organoboron  coapounds  has  cst  been  caurried  out  as  of  this  writing. 

Throughout  the  course  of  this  research  the  analysla  of  the  orgaooboron  end  organo- 
silicon  coapounds  has  proved  to  be  difficult.  Carbon  and  hydrogen  have  been  analysed 
by  the  usual  dry  oxidation  aethods  and  the  carbon  results  have  been  low.  This  aey  be  due 
to  the  foraation  of  carbides  in  the  oxidation  train.  A wet  oxidation  aethod  aight 
elialnata  this  difficulty.  Silicon  has  been  determined  by  Parr  boab  fuslo>i  and  these 
deterainations  have  been  low  alaost  without  exception.  Oxidation  in  a platinua  crucible 
with  concentrated  sulfuric  acid  aight  be  the  better  aethod  in  this  case.  Tuture 
iureutlgators  are  strongly  advised  to  devise  adetjuate  aethods  of  analysis  for  theaselves 
at  ths  outiiet  of  their  research.  The  organobroaoboron  coapounds  were  easily  end 
accurately  analyzed  by  the  Tolhard  aethod  of  adding  excess  silver  nitrate  and  back 
titrating  with  thiocyanate,  using  ferric  iron  as  indicator. 

The  use  of  Infrared  analysis  proved  tc  be  very  useful  in  the  preparations  of 
di-A-butylbroaoborou  and  di-^-propylbroaoboron.  Tri-j^-butylboron  has  a aediua  absorption 
band  at  2015  ca**^  but  thie  band  is  absent  in  the  spectrua  of  di-j^-butylbroaoboron . The 
saaa  situation  exists  for  tri-^-propylboron  and  di-^-propylbroaobcron ■ Therefore  it  was 
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& single  iiaiter  to  Ascertain  If  these  nonohalldes  wers  free  of  the  ayuetrlcal  orcanottoron 
compound.  An  anailysls  of  the  infrared  spectra  Included  herein  shows  ahaorptlon  hands  at 
13/0-1390  C3  ^ and  1320-13^  cm  ^ consistently.  A tentatlre  .‘^saiensent  of  the  carbon- 
horon  absorption  frequency  can  6e  made  for  either  of  these  positions. 

Tables  I,  II  and  III  contain  a list  of  the  new  compounds  prepared  during  the  course 
of  this  resesu*ch,  together  with  their  boiling  points  (and/or  melting  points)  and  their 
elemental  analyses. 


WTWIRIKIOTAL 

Preparation  of  iUst'aYl-p-dinetbvlanlDnphenyldichlorogllane .—  p-Dimethylamlnophenyllithi«“ 

(0.27  mole)  in  225  ml.  of  ether  was  added  to  80.0  g.  (0.5^  mole)  of  nethyltrlcnlorosllane 

in  500  ml.  of  ethsr  dropwise  and  with  good  stirring.  Tractional  dlatlllation  led  to  the 

isolation  of  20.0  g.  (32.0^)  of  methyl -p-dimethylaminophenyldlchlorosllane  distilling 

at  106-110*/0.7  mm.,  m.  41.5®. 

inal.  Calcd.  for  C^Hj^2Cl2HSl t Cl.  30.22;  H,  5-99 

Poundt  Cl,  29.20;  1.  6.30. 

Preparation  of  Methyl-p-dlmethylamlnoBheaTldlmetboaorsllane .-  p-Dlmethylamlnophenyllithlum 
(0.25  mole)  in  22.5  ml.  of  ether  was  added  to  68.0  g.  (0.5  mole)  of  methyltrlmethozysilane 
in  50c  ml.  of  other  dropvlse  and  with  good  stirring.  Fractional  distillation  led  to  the 
recovery  of  20.0  g.  (58 *8)^}  of  methyltrimethozysllane,  b.  98-IOO®  ?60  am.  and  the 
Isolation  of  15*^  (31*3)^)  of  kethyl-p-dinethylsminophenyldinethozysilane  distilling 

at  88-90®/0.3  mm. 

Anal.  Calcd.  Cj^j^Hj^^02H81;  C,  58.75;  H,  8. 51;  >.  6.23. 

Found;  C,  58.78;  H,  8.4l;  7.22. 
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.ttOMpted  Preparation  of  Dlaettiyl-p-brsacphenvl’aoron ■-  D-BroKophenyluafnesluii  'broiilde 


(0.S6  Hole)  was  prepared  by  stirring  201-3  g-  (O.So  «oie)  of  p-riib’ci.oienzer'.e  v/ith 
20.89  (0.86  g.  atou)  of  B9gneslu«  turnings  in  500  ul.  oi  ether  until  all  the  *etal  was 
dlssolTed.  Methyluagneslu*  iodide  (2.1  sole)  was  prepared  fro«  298. 0 g.  (2.1  sole)  of 
Methyliodlds  .and  60.6g.  (2.5  g.  atou)  of  Bagnesluii  turnings  in  600  *1.  of  ether. 

Into  a 2 liter  flaslc  equipped  with  a cold  condenser,  electric  stirrer  and  dropping 
fhnnel,  and  nurroujided  by  a Pry  Ice-acatone  bath  (-O0“)  was  let  95-0  g.  (0.8I  cole)  of 
cold  boron  trichloride.  Than  100  bI . of  ether  was  cautiouslv  added  followed  by  addition 
of  the  p-broEophenylEagnesiuii  broaiide  solution  . One  hour  after  addition  was  coBplci-fed 
Color  Teat  I (3)  was  negatlTe.  Then  the  BethylBagneslUB  iodide  solution  was  addsd  and 
the  re*\ctlon  Blxture  was  stirred  oremlght . 

Work-up  of  the  reaction  by  fractional  distillation  at  ?6o  bb.  led  to  the  recoTery 
of  trlBev.hylboron , boron  trichloride  and  hromobenzene  in  trace  aaounts. 

A second  reaction  was  carried  out  using  p-broBophenyllithluB , BethylBagaeoxuB  Iodide 
and  Bethyl  borate.  Once  again  only  trisethyl  boron  and  broBobenzene  were  isolated. 
Attespted  preparation  of  Plethyl-p-bromophenvlboron.-  p-SroBophenyllithlu*  (0.25  mole) 
was  prepared  by  the  addition  of  0.25  sole  of  ethylllthiuB  In  173  “1.  of  ether  to  59.0  g. 

(0.25  Bola)  of  n— dlhroBohan^eno  In  2^0  nl  . r,f  nthar  nf  . 

Into  a 2 liter  flask  equipped  with  a cold  condenser,  stirrer  and  dropping  funnel, 
and  surrounded  by  a Dry  Ice-acetone  bath  (-hO®)  was  placed  26.0  g.  (0.25  sole)  of  Bethyl 
borate  In  500  b1.  of  ether.  The  p-broBophenylllthlua  solution  was  then  added  with 
good  stirring,  rifteen  wlnutes  after  aidditlon  Color  Test  I was  negatlre.  Then  0.50  Bole 
of  ethylllthlUB  in  3^6  b1.  of  other  was  added.  The  reaction  Birture  was  slowly  brought 
to  refliix.  Maintained  there  for  3 hours  ana  then  al.lowed  to  stand  o-rernight- 

Hydrolysis  was  carried  out  by  the  addition  of  350  el.  of  sat.  aBBonluB  clilorlde 
solution.  The  ether  layer  was  dried  orer  sodius  sulfate,  filtered  and  fractionally 
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distilled.  After  ether  renoTal  the  rea&ining  liquid  was  distilled  undi*r  reduced  pressure. 
The  Bain  fraction  (8.7  *.)  distilled  at  ?l®/2.6  «a.  This  aateriaJ.  redistilled  at  Z6^/o.k  mb 
to  5.6  £.  of  product. 

Anal;  Calcd.  Pj^^H^^BBr:  Br.  35.55.  Found:  Br,  24.46. 

Eedlstillatlon  of  the  analysed  liquid  yielded  a single  f r&CtlOu; 

h.  52-54®/12.5 


Analt  Cried.  Cj^QH.^BBr:  Br,  35-55*  Found:  ar,  18.82 

Preparation  of  p-BroBcnhenyldiehloroboron.-  In  a Carl  us  tube  were  placed  38. 0 g.  (O.O?  BOle) 
of  dl-p-hroBophenylBercury  and  4l.O  g.  of  horon  trichloride  (l).  The  tube  was  sealed, 
heated  at  20G^  for  4 hours,  gradually  cooled  to  -30*  and  opened.  Then  10  b1.  of  dry  henceas 
was  added  tp  the  tube,  and  the  liquid  portion  was  decanted  in  a 100  b1.  flask  and 


fraotlouall'*  distilled. 


mu-  V.  — . 


trichloride  and  eenzene  distilled  first,  then  at  1.0  aa. 


one  fraction  difitllllng  at  61-65^  was  obtained.  Total  yield  of  p-broaophenyldiehloroboron 
was  8.1  g.  (46^). 

Analt  Calcd.  for  CgE^BBrCl2:  Beut.  XqulT.,  118. 9.  Found:  Heut.  Bquir. , 113 .9. 

In  a 500  b1.  .flaak  equipped  with  a low  tenperature  condenser  were  placed  60.2  g. 

(0.126  zclc)  of  tri-p-uroaopueujrlgurau  auu  26.5  g.  (0.2;;2  Bole)  of  boron  trichloride. 

The  flask  temperature  was  gradually  raised  froa  30*  tn  200*’  and  the  condeneer  aaintained 
at  -70*  by  seans  of  a Dry  Ice-Acetone  mixture.  The  solid  gradually  turned  dark  brown 
end  sTectually  melted.  The  aoltes  mass  was  heated  for  a total  of  5 boura,  during  tha 
last  hour  the  temperature  wee  saint ained  at  200*. 

Upon  cooling  the  contents  of  the  flask,  a syrupy  liquid,  was  transferred  to  a 100  b1. 
f?i.aak  and  diatilled  under  reduced  pressure.  One  fraction,  distilling  at  3^82*/0. 7-1.5 
was  obtained. 


Heut.  IquiT.  Oaled.  for  C^Hj^BBrvl2,  II8.9.  Found  110.0 
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The  fraction  was  redistilled  and  after  a ainor  forerun  2 fractions  were  obtained. 

Cut  1 distilled  at  60-68*/o.7  m.  sad  weighed  5-6  g,;  Cut  2 disillied  at  68®/o.?  hb.  and 
weighed  14.5  g;  Cut  2 solidified  on  cooling  and  aelted  at  22-24®.  Cut  1,  although  easily 
solidified,  was  a liquid  at  this  teaperature. 

Infrared  spectra  of  the  2 fractions  were  Tlrtually  identical.  Total  yield  of  p-hroao- 
phenyldlchloroboron  was  20.1  g.  (22.4^). 

Atteapted  Preparation  of  Olethyl-P-broaophenylboron.  - Tlie  8-1  g.  (0.03+  aole)  of 
p-brosvphenyldlchloroboron  prepared  ahcve  was  added  to  loO  al . of  ether  in  a JQO  al . 
flas'c.  To  this  0.070  aole  of  ethylllthiua  in  52  el.  of  ether  v««  added,  dropwise  and 
with  gccd  stirring.  Color  Test  1 was  negative  3C  alnutes  after  the  addition  was  coapleted. 

The  reaction  alzture  was  hydrolyzed  and  worked  up. 

In  the  final  distillation  1.6  g.  of  aaterial  distilling  at  27®/l.O  aa.  was  obtained. 

Calcd.  for  Br,  35*55*  Ifoundf  Br,  20.69* 

In  a 500  al . flask  were  placed  14.5  g.  (O.Cc  sole)  of  the  p-^broaophenyldichloroboron 
prepared  above  and  100  al.  of  ether.  To  this  was  added  0.12  aole  of  ethylaagneslua  broaide 
in  200  al.  of  ether  over  a 1 hour  period.  A colorless  solid  precipitated  froa  the  solution 
after  addition  of  20  al.  of  Orignard  solution.  The  resustlon  alzture  was  gently  refluzed 
for  1 hour  after  addition.  The  reaction  alzture  was  then  hydrolyzed  by  the  cautious 
waditiwo  of  100  al . of  a saturated  aaaoniua  chloride  solution.  After  drying  the  ether 
layer  over  Drierite,  the  ether  was  reaoved  by  distillation  and  the  residual  oil  was 
vacuua  distilled. 

One  fraction  dletilling  at  56^/26  aa.  was  obtstined;  weight,  4.9  g.  This  was  redistilled; 
b.  55*/26  aa;  weight  3*0  g*  Shis  aateriiQ,  after  fusion,  aeltsd  at  -30®  to  -28®. 

Anal.  Calcd.  for  Cj^gHj^j^Br;  C,  53*^;  H,  6.27.-  Found:  C,  47,59;  H.  4.53. 

There  vae  soae  evidence  of  partial  decoapoaition  upon  vacnna  dietillatlon  of  thia 
aaterial . 
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SeActlon  of  p-BroMcohenyXborea  Bichloride  with  n-BatTl«a<’n»Tl\ai  Bro«ld«.-  In  a 500  al. 
flas<t  “*r»  nliu-ed  ?4.9  g.  (0.105  aole)  of  p-l»ro*ophenyl>)oron  dlchloride  and  100  al.  of 
ether.  To  tbla  was  added,  dropwise  and  with  food  stirring,  0.21  aole  of  a-hutylaacneslua 
hroaide  in  173  *1 ■ ether.  The  reaction  alzture  was  stirred  for  fifteen  alnutes  after 
addition  was  coaplcted,  filtered  under  nitrogen  and  the  ether  raaoved  under  reduced 
pressure . 

The  residue  was  vaeuuis  distilled  to  yield  one  fraction,  h.  51-53®/0.7  aa.,  wt.  7-0  g. 
The  Infrared  spectrua  of  this  aaterial  showed  none  of  the  characteristic  aroaatic  ahscrptlon 
and,  indeed,  was  identical  with  that  of  an  authentic  speclaen  of  tri-jg-butylhoron . The 
yield  of  tri-n-hutylbcron  was  7*0  g. 

Beacftion  of  p-Jroaophenyldiethylboron  (?)  with  Marnesioa.-  Ho  apparent  reaction 
took  place  between  p-broaophenyldiethylboron  in  ether  and  aagnesius  netal. 

Preparation  of  Methyl-p-broaophenyldichloio silane.-  To  a rapidly  stirred  solution  of 
112  g.  (0.75  aole)  of  aethyltrictilorosilar.e  in  750  al  . of  other  was  added  0.5  aole  of 
p-broaophenylaagnesiua  broalde  in  500  al.  of  ether.  After  addition  was  coaplotel,  the 
alzture  was  refluzed  for  2 hours  and  allowed  tc  stand  overnight.  The  ethereal  solution 
was  filtered  under  nitrogen  and  the  ether  and  ezeess  aethyltrlchlorosllane  distilled  froa 
a steaa  bath.  The  liquid  residue  was  then  fractionally  distilled.  Two  fractions  were 
obtained . 

Fraction  1 distilled  at  59-91*'/0.7  aa.  It  partially  solidified  on  standing.  The 
liquid  portion  was  decanted  and  redistilled.  A forerun,  which  solidified  upon  reaching 
the  water  condenser,  distilling  at  64-68®/0.3  and  a liquid  fraction  distilling  at 
65-68**/0.3  aa.  were  obtained.  The  solid  was  coablned  with  the  eolld  previously  isolated. 

The  liquid  fraction  was  then  subjected  to  a vacaua  subliaation.  The  liquid  wae  aaintained 
at  100^  and  0.2  aai ■ , and  the  solid  which  subliaed  was  ceught  on  the  walls  of  a cold 

condenser.  The  residual  liquid  was  then  amailyzed. 
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ifial.  Called,  for  C^^rCl2Sit  C,  31-13:  H.  2.58.  Foundf  C,  31.4158; 

H,  2.73. 

Traction  2 distilled  at  9^17^*’/o<7  This  was  redistilled  to  yield  a solid 
forerun  diet ill iue  at  5o-60*'/0.3  and  a liquid  fraction  distill in^  at  67-70^/0.3  am. 
>ach  fraction  was  treated  as  above. 

xha  coabined  solid  was  crystallited  froa  ethanol  tc-  yield  3>0  e-  of  p-dibroaobenzene 
neltlne  at  83-85° • ^he  two  liquid  fractions  were  ccabined  to  give  a total  of  37.1  g* 
(27.55^)  aethyl-p-broaophenyldichlorosilane. 

yrenaratioB  of  Hethyl-p-broaopbenyldlphenoxTsilaPe.-  la  a 1 1.  flask  were  placed  57.9  t- 
(0.213  nolo)  of  aethyl-p-bronophenyldichlorasilane,  23  g.  of  trietl^lanine  and  250  al. 
of  ether.  Tc  thia  was  added  40.0  g.  (0.426  sole)  of  phenol  and  22  g.  of  triethylaaine 
la  250  al.  of  ether.  The  reaction  aixture  -was  refluxed  for  4 hr-nrs.  ocolsd  and  filtered. 
The  ether  was  distilled  and  the  oily  residue  was  fractionally  vacuua  distilled.  Two 
fractions  were  obtained. 

Traction  1 distilled  at  56>90°/3*0  aa.  JL  seal-solid  with  pronouheed  phenol -like 

odor. 

Traction  2 distilled  at  190-206°/l.l  aa.  A viscuous  yellow  oil,  wt.  58.9  «. 

This  aaterlal  was  redistilled  to  yield.  43.5  (•  (5^.^)  of  aethyl-p-broaophenyldiphciioxy- 
eilane  distilling  at  l83-l85°/0.9  ■«..  a.  43-44°. 

JAal.  Calod.  for  C^^Ej^^r02Sl:  C,  59«23:  E,  4.45.  Toundt  C,  57.63;  H,  4.55. 
Trauaration  of  Wetbrl-p-triaetturUiXyloheaTldiphenorrsilane 

Ban  One  - A solution  of  42.0  g.  (o.ll  aole)  of  aethyl-p-broBophenyldiphenozysilane  in 
IOC  al.  of  cthar  was  refluxed  with  3<C  g.  of  aagneeina  aetal  for  I8  hours.  lo  m>parent 
raaction  took  place  and  Color  Test  I was  negative.  A saall  piece  of  iodine  was  added 
and  rsflnz  eontinued  for  3.5  hours.  The  iodine  color  wae  gradually  discharged  and  the 
aatal  appeared  to  be  attacked.  Color  Test  1 becaae  positive.  The  Orignard  solution 


/ 
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wa«  decanted  into  a uroppln,g  funnel  and  added  to  a solution  of  1P..0  £.  (O.ll  sole)  of 
triaethjrlchlorosilane  in  100  al.  of  ether,  k total  of  0-7  £.  of  aa^ncsiu  ; recovered 
indicating:  an  8656  yield  of  Grifnard.  The  reaction  sixture  was  stirred  and  refluxed 
overnight,  cooled,  and  filtered.  The  ether  was  carefully  distilled  using  a Vigoreeiux 
column  (no  triaethylchlorosilane  was  recovered)  and  the  residue  was  fractionally  vacuum 
distilled.  Two  fractlone  were  ehtalned: 

Zk.k 

fraction  1 distilled  at  48-50^/o.7  1.4760.  It  has  heeu  reported  that 

25 

triajthylphenorysllane  dietille  at  81^/23  aa;  ^ 1.4753*  ^4e  yield  of  triaetbylphenoxy- 

silune  was  <•  (53^)* 

frsctioa  2 distlllsd  at  178=190® /O. 7 fhls  was  redistilled  to  yield  a eaall 
forema  and  a main  fraction  distilling  at  170^/1.1  aa.;  Might  1.2  g.  (2.9)().  it  was 
thought  that  this  material  waa  the  desired  aethyl-p-trlaethylsllylphenyldlpheaozysllaae . 

Calud.  for  ^9*80;  E,  6.93.  founds  C,  48.42;  H,  5.33. 

Ban  Iwo  - la  this  reaction  14.3  f*  (0.037  mole)  of  nethyl-p-hrcnopheayldlphsaoxy- 
cilaae,  0.9  (•  (0.037  C«  atoa)  of  sagnesina  turnings,  8.0  g.  (0.074  sole)  of  triaethyl- 
ohlorosllsne  and  50  al.  of  ether  we»  coaeined  in  a 100  ml.  flask.  The  reaction  was 
initiated  4y  the  addition  of  0.5  al.  cf  ethylkroalde,  and  wao  stirred  and  rwfluzed  for 
y.5  hours.  The  ethereal  eolutloa  was  filtered  and  worked  up  am  ahove. 

■o  low  kolllng  fraction  was  ottained  on  racuun  distillation.  One  fraction  distil^i&g 
a*  X56-l80*/l.0  an.  was  oktalnsd.  This  waa  redistilled  to  yield  2.0  g.  (I4.0)t)  of 
B6thyl-p-trinethylellyli>h6nyldipaenoxyeilaae  distilling  at  172® /l.O  na. 

AnsJ. . Oaled.  for  C22®25®2®^2*  ^9.80;  H,  6.93.  fonad;  C,  70.12;  H,  6.12. 

Ths  Infrared  spectra  of  the  desired  products  isolated  in  Buns  One  end  Two  proved 
to  he  identical.  Ividently  the  eoalyeie  in  B<m  One  was  ia  error. 
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frgP€tratlon  of  Mettgl-'p-’hro«OT)haayldl-o-5re«oTy5llan« Crude  Methjrl-p-'brbaophea.TX- 
dlehloroilliuie  was  prepared  the  addition  of  0.70  mole  of  p-hroBopbenjlpacAssiua 
hroBlde  (frcB  l65*2  g.  (C.7  eole)  of  p-dlhroeobeazene  and  17.0  c«  (0.7  c*  atom)  of 
aacneslua)  In  750  al.  of  ether  to  1.4  aole  of  aethjl trlehlorosllane  in  2 l.of  ether; 
the  ethereal  solutloa  was  filtered,  and  the  other  and  exoess  aethjlt^lchlorosllaas 
reaorad  distillation. 

7o  the  crude  aaterial  was  added  7i.C  (0.7  aole)  of  triethjrlaaine  la  1 1.  of 
ether-  A solution  of  151.0  £.  (1.4  aole)  of  o~cresol  and  71-0  (•  of  trlethjlBlse  la 
250  b1.  of  ether  was  added  to  the  reaction  solution  in  a thin  streaa  with  (ood  stirrla^. 
After  addition  conpletion  the  alxturs  was  stirred  CTernicht.  The  ethereal  solutloa 
was  filtered  froa  the  dense  solid  and  the  ether  was  roaowed  bj  distillation.  Sha 
residue  was  then  vacuua  distilled. 

Two  fractions  were  obtained.  Traction  1 distilled  at  60-l40^/l.3  aa.  aad 
Tractioa  2 at  170-285*/l«3  Fraction  1 was  redistilled  at  atmospheric  pressurs 
aad  44.1  (29.2$)  of  ^-cresol  was  reeoyered.  Cut  2 was  redistilled  to  yield  a forerua 

dictillins  at  l62-l80*/l.0  aa.  aad  66.5  c*  (22.3)t  oyernll,  yZ,Z$  based  oa  zecoTetwd 
£-cr«sol)  of  aethyl-p-broaopheByldl-£- czeaoxysilaae  distilllad;  at  196-200^/1 >0  aa. 

Aaal.  Calcd.  for  C2j^H2j^Br02iis  C,  6I.IO;  H,  5>12.  Touad!  C,  61.05;  5>10. 

Trenaratloa  of  Wethyl-p-triaothTleilTlpheayldl-o-eresoxyeilaaa.-  la  a 300  al.  flaak 
were  placed  31- *5  C*  (0.076  aol..'  of  aethwi-p..br<aopijeayl-di-^creB0zy8ilaae,  I6.5  g. 

(0.152  aole)  of  trlaethylchlorneilam;,  3.4  g,  (0.15  g.  atom)  or  aacaesiUM  turaiacs  sitd 
100  al.  cf  ether.  The  reaction  was  ialtiattfd  by  the  additioa  of  4.3  g.  (0.04  aole) 
of  ethyl  broalde  aad  waa  then  stirred  aad  re:fluzed  for  6 hours,  the  ethereal  eolutioa  was 
filtered,  the  ether  reaorcd  by  dietillation , sad  the  residue  Taoum  dlattlled. 

After  a eaall  forerun,  the  fraction  distillias  at  175-200*/l.0  an.  was  oolleoted. 
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Xbla  was  carafollj  redistilled  to  jleld  12.8  (.  (41,5$^)  of  aethyl-s-trlaethjlsllyl  dl-o- 
cresozjsllwv  distilling  at  l82-l85*/0.6  aa. 

Ab=1.  valcd.  for  70.90;  H.  ?.Wf.  round:  C,  7?..94;  H,  7.03. 

letctlon  of  Methyl-p-broaoohenyldl-o-cresoxysllane.  Dl-n-batylboron  Broalde  and  Haaneslna.- 
In  a 300  al.  flask  were  placed  33*5  (*  (0.08  aole)  of  aethyl-p-kroaopbeayldl-o-cresozy- 
Bllane,  29.6  g.  (0.l4  aole)  of  dl-^-kutylkoroa  broalde  sad  125  al.  of  ether.  To  this  2.4  g. 
(0.1  (.atoa)  of  aacneslaa  turnln(s  was  added.  Alaost  laaedlatelj  rlcorous  refluxing 
coaaeBced.  Vhen  the  spontaneous  refluxing  had  stopped,  the  reaction  aixture  was  stirred 
and  refluxed  for  an  additional  2 houre  by  outside  heating.  At  the  end  of  this  tlae  all 
the  nagneslua  «^>paared  to  hare  been  used.  Upon  cooling  the  ethereal  solution  was  decanted 
froH  the  eolorlese  s"11d. 

The  ethereal,  eclu^  on  wa3  cooled  oremlght  In  Dry  Ice.  Two  layers  forae'  The 
upper  layer  (by  far  the  greater  portion)  was  siphoned  off  and  the  rerj  rlsccas  louer 
layer  was  eracuated  the  raemna  puiip  learlng  a grey  solid.  The  rolatlle  naterlal 
was  added  to  the  upper  layer.  The  coloi'less  solid  referred  to  abore  and  the  grey  solid 
prored  to  be  aagneslun  dlbroalde. 

The  ether  was  then  roncred  at  the  racuua  puap  and  aaay  attenpts  were  aede  to 
crystallise  the  residual  oil,  without  saccees.  Then  100  al.  of  tolueae  was  added  to 
this  oil  aa<l  oaea  sgala  atteapts  to  gala  a crystalline  substance  were  aade,  without 
suecsis.  riaally  the  aaterial.  was  f raotiottally  racuua  distilled.  In  the  first  distillation 
3 fraotions  were  obtained. 

Traction  1 dlstlllee  below  rooa  teaperature  at  1.0  aa.  This  prored  to  be  toluene. 

Traction  2 distilled  at  48-l60*/0.5  u.  The  infrared  spectra  of  the  aaterlal  was 
eiallar  to  that  of  trl-n-butylboron.  This  was  redistilled  to  yield  2.8  g.  (15  .8)(}  of 
di~ji-butylboroa  hydride  distilling  at  33-4oV^.O  aa.  and  2.3  g.  of  trl-^-butyl- 

boron  distilling  at  6o-6^^/l.O  an. 

14 
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Traction  3 iiatlllad  at  17O-2O5*/0.6  an.  7hs  lafrarsd.  apactTU  of  tha  naUrlal  van 
■lailar  tc  that  of  Mthyl-p-troBopbaByldi-A-eraaoxjtllaaa.  This  liquid  was  radlstillsd 
to  ylald  8.5  (.  (25.4jt  rscorerj}  of  BStbyl=s=troaophaa7ldl-i-crotoay«llaaa  distllliac  at 
194-204*/1.2  aa. 

Pranaratloa  of  trl-a-Vutylfeoroa  — fo  67»5  *•  (0.575  aolo)  of  4oroa  trldilorlda  ia  1 1. 
of  other  was  added  2.0  aolo  of  ji-hutylaacaesloa  hroalda  In  1 1.  of  other.  Color  Tost  I 
was  vealClj  posltlre  at  the  eoaplotlon  of  the  reaction.  The  whole  mixture  was  transferred 
to  a 3 1.  flash,  the  ethar  reaorrsd  and  the  salt  cshe  racana  distilled.  The  raemn 
dlatlllate  tus  redlsUUed. 

A total  of  49.4  f.  (47.2JS)  of  trl-a-hntylhorea  dlstilllns  at  52-6''*/0«?  *»• 

ohtalned . 

In  a second  preparatica  3.5  mole  of  A-hutylaacaeslna  hroalde  was  reacted  with  104 
(1.0  acle)  of  aethyl  borate.  The  reaction  alxtare  was  hydrolysed  by  the  cautions  addition 
of  water;  the  ether  layer  wee  eipbonod  and  dried  orer  aodlxta  snlfate.  The  ether  was 
reaored  end  the  residue  racuur.  distilled. 

1 total  of  82.0  f.  (45,1J<)  of  trl-»-b"tylboroa  dlstlllinf  at  feO-62*/o.5  was 
obtained. 

Treoaratlaa  af  Sl-a-butTlboron  Broalde .-  This  preparation  was  carried  out  as  cutllaed 
by  Johnson  and  co-worhers  (5).  In  a lOO  al.  flash  was  placed  3^.9  C*  (0.20  aole)  of 
tri-ii-butylboroa.  Tc  this  32.4  <■  (0.20  ncle)  of  bromlae  was  added  dropwlse.  The 
color  was  allowsd  to  dlicharxe  before  each  new  drop  was  added.  The  solutloa  was  thea 
racunn  distilled.  By  a series  of  three  Tacuua  dlstlllatloas  it  was  possible  to  obtain 
27.4  *.  (66.0^)  of  dl-i-butylboroB  bromide  distllliac  at  46-48®/0.5  nn.  and  recower 
2.3  C‘  (6.2J{)  of  tri-4-butylboron  dlstllllni:  at  65®/0.6  aa. 

tniil . Caled.  for  CgHj^gBEr;  Scut.  Iqulw.,  205.  Found:  Heut . Iqulr.,  201. 
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ZftfcBtlom  of  Pl-B-^atyl^orcR  BronlAe  with  li.uni«i«iMi—  In  a 100  al.  flank  wan  placed  24.3  g. 
(0.12  Bole)  yf  di-A-kutyl-koron  Vroalde  in  50  al.  of  ether.  To  thin  wan  added  1.5  g. 

(0.06  c.  atoa)  of  aidPUiaiua  tumiace.  Stirring  vas  hefua  and.  after  a fev  almtiteB  Tlsoroun 
reflnzlas  conaenoed.  Thin  contli.ned  for  about  1 hour.  The  alxture  wan  then  refluxed  for 
an  additional  }0  ainutes  ^7  cutnide  heatinf.  On  cooling  the  ethereal  nolution  was  decanted 
froa  the  eolorlenn  nolid,  the  ether  wan  reaowed  V/  dintillation,  and  the  lii^aid  renidu# 
Taeuua  dintilled.  Three  fractionn  were  obtained. 

Traotiom  1 distilled  at  26-J2"/0,7  aa.  This  wan  & ainor  forerun  and  was  ignored. 

Traction  2 distilled  at  33-37'^/0>7  an.  and  weighed  8.5  g.  This  liquid  contained  no 
loaltable  broaiae. 

iiai.  Oalod.  for  C,  76.20;  E.  15.20;  B,  8.6O.  Tound:  C,  56.62; 

H,  13.78;  B.  6.79. 

Anal.  Calod.  for  ^^*50;  B.  8.65.  Tound:  C,  56.62; 

H.  13.78;  B,  6. '79. 

Trantion  3 distilled  at  53-55*/0.?7  ■■.  and  weighed  6.2  g.  (42.?)().  The  infrared 
spectra  of  this  liquid  wen  identical  with  that  of  trl-jg-but7lboroB. 

iUl*  Oalod.  for  C22^H22Br023it  C,  6I.IO;  S,  5.12,  Tound:  C,  60.89;  H,  5.10. 

There  wan  a considerable  aaouat  of  charred  aaterlal  left  la  the  still  pot  at  the 
ead  of  the  first  distillation  and  this  nay  w?l.t  have  been  the  desired  product  decoapoosd 
b/  the  hi|^  teaperature  aeeded  in  the  dintillatioa. 

Tieaaratios  of  Trlaettolallrl silane.-  In  a 2 liter  flask  wan  placed  27.8  g.  (1.14 
etoa)  of  aegaasluB  turalags  in  200  al.  of  ether.  Then  84.2  g.  (1.10  aole)  of  alljl 
chloride  la  200  al.  of  ether  aad  109  g.  (l.O  aole)  of  triaeth/lchlorocilaae  in  200  al. 
of  ether  were  added  eiaultaneousl/,  at  a dropwine  rate,  to  the  reaction  flank.  As  noon 
an  the  reeetloa  van  laitlated  the  flask  was  surrouaded  b/  a large  ice  bath.  After 
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addition  was  coapleted  the  alxture  was  atirrad  overnight,  hydrolyzed,  and  the  ether  layer 
dried  oTer  eodlua  sulfate. 

After  filtration  the  ?thsr  was  reaovad  hy  alow  distillation  through  a 4*  vacuua 
jacketed  coluut  packed  with  claes  heliciea.  The  fraction  distilling;  at  80-86*/76C  aa. 
was  dried  with  soae  calclua  hydride,  and  was  redistilled  to  yield  56.9  C*  (.50%)  of  trl- 
aethylallylsllane;  h.  86®/?60  na.,  n^^  1.4040;  h.  84.9®/760  =a. , n^^  1.40?4has  keen 

reported  . 

Preparation  of  Triaethyl-Z^-trichloresilylprouTlsilane . - 

Bus  1.-  A fiolutlcn  of  17.1  c*  (0.15  aole)  of  triaethylallylsilane  and  6l.O  g. 

(0.45  aole)  of  trlchloroailane  wae  suhaittsd  to  17  hours  of  intense  ultrcTlolet  irradiation. 
A cold  finger  condenser  charged  with  a Ory  Ice-acetone  hath  was  used  to  hold  the  rolatlle 
trlchloroailane  in  the  reaction  flask.  Distillation  of  the  solution  yielded  only  startii^ 
aaterials. 

Bus  2.-  Ths  reactants  were  coahiaev.  in  the  sane  aaounts  and  3-0  g.  (0.013  aole)  of 
hensoyl  peroxide  was  added.  The  solution  was  refluxed  for  66  hours  and  distilled.  Two 
fractions  were  taken. 

Traction  1 distilled  at  30-100^/760  an;  aostly  starting  aaterials. 

Traction  ?.  distilled  at  10O-200V?60  an.  This  was  redistilled  and,  alter  a snail 

J 

fersrua,  15 <3  g«  (41.0^)  of  triaethyl-  -trlchlorosllylpropyl silane  distilling  at 
158-160®/760  ■a.  was  obtained. 

Calod.  for  CgH^^Cl^Si^:  C,  28.84;  E,  6.O6;  neut.  equlw.,  83.23. 

Tsundi  0,  53-03;  H,  5.96;  neut.  et^ulr.,  82.2. 

Preparation  of  Trlallylhoron.-  In  a 2 liter  flask  was  placed  53-5  g-  (2.2  g.  atoa) 
aagneslna  tursiags  la  266  nl.  of  ether.  The  flask  was  surrounded  hy  a large  ice  hath. 

Then  153-0  g.  (2.0  note)  of  allyl  chloride  in  266  al.  of  ether  was  added  at  an  eztrenely 
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Blow  rate  (9  hours).  ▲ heavy  suspension  resulted.  Th«n  53. 5 £.  (0.5  aols)  of  >oron 
trichloride  was  allowed  to  evaporate  apontaneously  Into  the  reacticn  flr.sk.  7ha  iilzturtt 
was  hydrolyzed  and  worked  up  In  the  usual  aanner.  A total  of  1?.0  f.  (Z5  of  trlallyl- 
koron  dlstllllnr  at  55-5S*/l6  oktaincl, 

iaai.  Calsd.  C.  80.65;  H,  11.26.  Tonndt  0.  75.5k;  H,  10.84. 

Pr*par%t5.on  of  trl-n-uropylkoron.-  Tula  coupound  was  prepared  as  outlined  for 
trl-j-kutylkoron  uslnc  the  hydrolysis  aethod.  la  a 0.52  aole  run  the  yield  of  product 
was  5k:6  £.  {52.5^^)  and  la  a 0.78  aole  run,  58.0  £.  (52.8)S).  Trl-j|-propyl>oroa  distilled 
at  52-54*/14.0  aa;  l60-l62*/760  a»= 

PreiBaratloa  of  Pl-a-nroPTlkcron  Broalde.-  This  eoapoual  waa  prepared  as  outlined  for 
dl-jt-kutylhoron  Vroalde.  In  a 0.24  aole  run  the  yield  of  dl-n-propylkoroa  kroalde  was 
13.1  £.  (33*5^)}  4.  44®/l7  aa.  ▲ recovery  of  10.2  z ■ of  txd«^propyl>oroB  was 

aads. 

.JuJ..  Calcd.  for  C^E,^BBrt  Br.  45.00;  aole  '-t»,  1??.9.  Touadt  Br,  44.00| 
aole  wt.,  181.4. 

Preparatloa  of  Di-n-propvlallylkoroa to  35  g.  (0.18?  aole)  of  dl-j|-propyl  kroalde  la 
300  al.  of  ether  was  added  0.35  aole  of  allylaa(aealUB  kroalAe  la  500  al.  of  ether.  Thst 
alxture  was  stirred  and  refluxed  for  3 hours,  two  lit^uid  layers  foraed.  the  top  layer 
was  siphon'd  off  aad  fractloaally  distilled.  One  high  kolllac  fractloa,  k.  114-117*. 76O  as. 
was  Isolated.  This  aaterlsl  was  spoataaeously  flsaaakle  on  expoeurw  to  air,  kuralsy  wl^ 
a £neu  flaae.  total  yield  of  dl-A-propylallylkoroB  was  13>2  y.  (51.2)(). 


¥ADS  TB  54-102 


18 


JSs  CWPCPHTS 
OrcsLBostllcoa  Ccmpsuiia 


CoapounA 

TiBia  I 
>. 

Anal. 

CalcA. 

Tocnd 

N«  t bjl-^-dlae  t bjl  fea  ifiopbeajrl  A 1 chi  0 ro- 
•11 aa* 

106-110* ^0,?  — . 
*.  41-42* 

Cl,  30.22; 
».  5.99 

Cl,  29.20; 

5,  6.30 

Nethgrl-jt-Ai»ath7laaliioptaaii7ld.laetbox7- 

•ilaae 

88-90*/0.3  mm. 

C,  58.75; 
H,  8.51 

c,  58.78; 
E.  84a 

H«thjrl-£-hro*opheB7liiehlaroailane 

66-69®’/o.3  rm. 

C.  31.13; 
H.  2.58 

0,  31.41; 
H.  2.73 

Nathjl-jji-hrcBophaaylAlphaaoz/allaae 

183-185/0.9  aa. 

0.  59.23; 
H.  4.45 

c,  57.€3; 
H,  4.55 

¥**lsyl— ^hrsscphssj'l— 
•ilase 

l>’8-200*/l.0  aa. 

C,  61.10; 
H,  5.12 

c,  61.05; 
H,  5.10 

Nathyl-ji-triaatbjlslljlphflBjl-' 

AipheaoxjalXa&e 

172*/l.O  aa. 

0.  69.80; 
H.  6.93 

0,  7042 
E,  6.12 

M8th7l-j2-»  rlBathylailjlphaayl- 
Ai-£-cf«sc27a liana 

l82-l85*/0.6  aa. 

^9  (W#7K/; 

H,  7.44 

C,  72.94; 
E.  7433 

Trlaath7l-3-t^flc^lof°>llyl-J|- 

propylallaaa 

158-lbO*/?60  ae. 

C,  28.84; 

H,  6.06; 

laai.  IqulT., 
83.2 

c,  33.03; 

E,  5.86 

lamt.  Bomlr 

82.2 

T7lMthjrl-'£.erea«rxallaaa 

37*/l.O  M. 

C,  66. 6C; 
I,  8.94 

C,  66.94; 
E,  9.0C 

Or(aso¥oroK  Coapomadc 


TA2IS  II 

Anal 

a 

CoapovaA 

h. 

Calc*. 

ToaaA 

S-Eroaoj^cs^lAlohlorohoron 

68*/0.7  *»; 
a.. 26-27* 

laat.  lq,alT., 

118.9 

Sant.  Iqal's'., 

113.9 

Irl-ji-hr  oaophanyla  o roa 

dac.  265^ 

01ath7l->.>ros<>ph«s7l'boroa 

55-56*/26  aa. 

c,  53.49 
E,  6.27 

0.  47.59: 
H,  4.53 
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Orsamo>orom  CoapouAs 


lABIJI  XX 


(contlaa«d) 

Amal* 

Coapouid 

4. 

Calod. 

i0y-112*/760  tm. 

0.  51.60; 

n 

• a 

ehlorld* 

H,  8.59; 

H. 

01.  31.33 

Cl. 

Dl-£-^utjrl>orom  Bjdrtdo 

33-37*/0.7  Mi. 

0.  76.20; 

c. 

H,  1,0.20; 

H. 

B,  8.60 

B. 

Triikllyl^oron 

55-58*/l6  mm. 

C,  80.65; 

c. 

H.  11.28 

H. 

Sl-j^-prop7l4roao4o  rou 

44®/l7  «■. 

Br,  45.00 

Br. 

Si-j;-p7/op^l«l  I7I  a oron 

il4-n7®/760  mm.  , 

■thjloyel opaut  aae  t hjlau*4orou 

75-78®/760  aa. 

c.  76.39; 

A 

H,  13.77; 

H. 

B,  9.84 

B. 

Kiaeallanaoua  Coapouada 

TABLZ  XXX 

deal. 

Cnapcund 

4. 

Calcd. 

j^Bromo-^-(£-6roaoaatb7lp4eo/l ) 
tolnaue 

a.  112-113® 

c.  49.43;  C. 

H.  3.56  H. 

found 

3^=51; 

7.26 

28.67 

56.62; 

13.78; 

6.79 

75.5'+; 

10.84 

44.ro 


51.47; 

12.60; 

5.55 


found 

49.83; 

3.72 


WJL'M  ZS  54-102 


20 


BPlKigCgS 


1.  A.  MlclxMllt  and  P.  Escker.  £££.,  la.  58  (1850);  A.  MlcJsa«ll*,  iiii,  iZ, 

(1894). 

2.  A.  H.  Nanaej-iieT,  £&£..  1018  <1Q29);  Bee  alto  Sixt-  Sniht»9».  £j2U.  J£^.  JJ- 

381. 

3.  H.  Ollas-  sad  P.  Schalta,  J.  ifi.  Cba».  la£=,  2002  (19?5). 

4.  X.  C.  Priach  aad  P.  D.  Shroti.  Ikld.  21.  1249  (1953)- 

5.  J.  L.  JohatOR.  H.  B.  Sajder  and  K.  0.  Van  Cuapan,  .Jr.,  Iil4,  i.Q,  118  (1938). 

6.  S.  ¥.  Platraasa,  L.  H.  Soaaer  and  P.  C.  tfhlt'iore,  iJtii.  22.  464  (1946). 

7.  H.  Xliaraaeh  et  al,  1414.  6?4  (1932). 


VASO 


sa  54-102 


24 


flrmei!  Services  Technical  I 


|C’ 


me 


J] 


,✓1 


w :<■ 


;v 


:cy 


' .1- 


i 


ix'c; 


r 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPt^C'iFSCA’i  iOBS  OR  r/r; 
ARE'  USED  for  any  PURPOSE  C^HER  THAN  IN  CONNECTION  WITH  DEFniri'E 


GOVERNMENT  MAY  HA\'^E  FORI^tULATED,  FURNISHED,  OR  m JJ^Y  WAY  3UPPIJ? 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  JICTr  TO  HE  i ;E(i  ^ROK;r) 
IMPLICATION  OR  OTHE..WISE  AS  IN  ANY  MA.NNER  LICEI'ISINO  THE  liOIDKR  OH 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PEfiAIL^SlCN  TO  M 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  Iri  Atfft  WAY  ••i.Y  ‘'ELATE 
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